Long-term treatment with atrial natriuretic peptide inhibits ATP production and insulin secretion in rat pancreatic islets.
Atrial natriuretic peptide (ANP) levels correlate with hyperglycemia in diabetes mellitus, but ANP effects on pancreatic islet β-cell insulin secretion are controversial. ANP was investigated for short- and long-term effects on insulin secretion and mechanisms regulating secretion in isolated rat pancreatic islets. A 3-h incubation with ANP did not affect basal or glucose-stimulated islet insulin secretion. However, 7-day culture of islets with 5.5 mM glucose and ANP (1 nM - 1 μM) markedly inhibited subsequent glucose (11 mM)-stimulated insulin secretion; total islet insulin content was not affected. Following ANP removal for 24 h, the islet insulin-secretory response to glucose was restored. The insulin-secretory response to other insulin secretagogues, including α-ketoisocaproic acid, forskolin, potassium chloride, and ionomycin were also markedly inhibited by chronic exposure to ANP. However, the combination of potassium chloride and α-ketoisocaproic acid was sufficient to overcome the inhibitory effects of ANP on insulin secretion. The glucose-stimulated increases in islet ATP levels and the ATP/ADP ratio were completely inhibited in ANP 7-day-treated islets vs. control; removal of ANP for 24 h partially restored the glucose response. ANP did not affect islet glycolysis. ANP significantly increased levels of islet activated hormone-sensitive lipase and the expression of uncoupling protein-2 and peroxisome proliferator-activated receptor-δ and -α. Although islet ANP-binding natriuretic peptide receptor-A levels were reduced to 60% of control after 7-day culture with ANP, the ANP-stimulated cGMP levels remained similar to control islet levels. Thus, long-term exposure to ANP inhibits glucose-stimulated insulin secretion and ATP generation in isolated islets.